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1
LIQUID PRESSURE-FEED DEVICE

FIELD OF THE INVENTION

The present invention relates to a liquid pressure-feed
device for the feed of liquid such as hot water or fuel under
pressure. The liquid pressure-feed device of the present
invention is suitable particularly as a device for feeding con-
densate generated in various steam-using devices to a boiler
or a place utilizing waste heat.

BACKGROUND OF THE INVENTION

In a conventional liquid pressure-feed device disclosed in
Japanese Patent [Laid-Open Publication No. Hei 8 (1996)-
114175, a working fluid inlet port, a working fluid discharge
port, as well as a liquid inlet port and a liquid discharge port
are formed in a closed vessel, and a float, a change-over valve
and a snap mechanism are installed within the closed vessel.
The snap mechanism includes a pivot shaft supported within
the closed vessel, a float arm and a sub-arm adapted to rotate
about the pivot shaft, a first shaft supported by the float arm,
a second shaft supported by the sub-arm, and a spring
mounted between the first and second shafts. The float is
connected to the float arm and the change-over valve is con-
nected to the sub-arm through a power transfer shaft. Further,
there is provided a first stopper shaft supported within the
closed vessel, there is formed in the float arm a window
through which the first stopper shaft extends and which
restricts a rotational range of the float arm with floating of the
float, and there is provided a second stopper shaft supported
within the closed vessel. When the sub-arm comes into abut-
ment against the second stopper shaft, a rotational range of
the sub-arm is restricted by descent of the float.

The above conventional liquid pressure-feed device
requires two stopper shafts, one being the first stopper shaft
for restricting the rotational range of the float arm with float-
ing of the float and the second stopper shaft for restricting the
rotational range of the sub-arm with descent of the float. Thus,
there has been the problem that the number of parts is large
and the structure is complicated.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a liquid
pressure-feed device having a reduced number of parts and a
simple structure.

According to the present invention there is provided a
liquid pressure-feed device comprising a closed vessel, the
closed vessel having a working fluid inlet port, a working
fluid discharge port, a liquid inlet port and a liquid discharge
port, with a float, a change-over valve and a snap mechanism
being provided within the closed vessel, the snap mechanism
having a pivot shaft supported within the closed vessel, a float
arm and a sub-arm both adapted to rotate about the pivot shaft,
further having a first shaft supported by the float arm, a second
shaft supported by the sub-arm, and a spring mounted
between the first and second shafts, the float being connected
to the float arm, and the change-over valve being connected to
the sub-arm through a power transfer shaft, characterized in
that there is provided a stopper shaft supported within the
closed vessel, there is formed in the float arm a window
through which the stopper shaft extends and which restricts a
rotational range of the float arm with floating of the float, and
there is formed in the sub-arm a window through which the
stopper shaft extends and which restricts a rotational range of
the sub-arm with descent of the float.
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In the liquid pressure-feed device of the present invention,
the stopper shaft for restricting the rotational range of the float
arm with floating of the float can also serve as the stopper
shaft for restricting the rotational range of the sub-arm with
descent of the float. Therefore, the liquid pressure feed device
of'the present invention brings about an excellent effect such
that the number of parts decreases and the structure can be
simplified.

In the present invention, as described above, there is pro-
vided the stopper shaft supported within the closed vessel,
there is formed in the float arm the window through which the
stopper shaft extends and which restricts the rotational range
of the float arm with floating of the float, and there is formed
in the sub-arm the window through which the stopper shaft
extends and which restricts the rotational range of the sub-
arm with descent of the float. According to this construction,
the stopper shaft for restricting the rotational range of the float
arm with floating of the float can also serve as the stopper
shaft for restricting the rotational range of the sub-arm with
descent of the float, and thus it is possible to provide the liquid
pressure-feed device having the reduced number of parts and
the simple structure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a liquid pressure-feed device
according to an embodiment of the present invention;

FIG. 2 is an enlarged sectional view of a snap mechanism
portion shown in FIG. 1;

FIG. 3 is a sectional view taken on line A-A in FIG. 2;

FIG. 4 is an enlarged sectional view of the snap mechanism
portion shown in FIG. 1; and

FIG. 5 is a sectional view taken on line B-B in FIG. 4.

DETAILED DESCRIPTION

A description will now be given about an embodiment of
the present invention showing a concrete example of the
above technical means. FIG. 1 is a sectional view of a liquid
pressure-feed device embodying the present invention, FIG. 2
is an enlarged sectional view of a snap mechanism portion
shown in FIG. 1 with line A-A inserted therein, FIG. 3 is a
sectional view taken on line A-A in FIG. 2, FIG. 4 is an
enlarged sectional view of the snap mechanism portion with
line B-B inserted therein, and FIG. 5 is a sectional view taken
on line B-B in FIG. 4. In a liquid pressure-feed device 1
embodying the present invention, a float 3, a change-over
valve 4, a snap mechanism 5 and a liquid discharge valve 6 are
disposed within a closed vessel 2. The closed vessel 2 is made
up ofabody 7 and alid 8 both joined together with screws (not
shown), with a liquid sump space 10 being formed within the
vessel. A working fluid inlet port 11, a working fluid dis-
charge port 13, a liquid inlet port 16 and a liquid discharge
port 17 are formed in the 1id 8.

The snap mechanism 5 is made up of a pivot shaft 21
supported within the closed vessel 2, a float arm 22 and a
sub-arm 23 both adapted to rotate about the pivot shaft 21, a
first shaft 24 supported by the float arm 22, a second shaft 25
supported by the sub-arm 23, and a coil spring 26 mounted in
acompressed state between the first and second shafts 24, 25.
The pivot shaft 21 is supported within the closed vessel 2 by
a bracket 27. The bracket 27 is constituted by two plates,
which are each integrally secured to the lid 8 of the closed
vessel 2 with screws (not shown).

The float arm 22 is constituted by two plates opposed to
each other in parallel and the first shaft 24, which is parallel to
the pivot shaft 21, is mounted bridgewise on left end portions
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of the two plates. Further, a mounting portion 30, which is
fixed to the float 3, is connected to the first shaft 24. A first
spring bearing member 28 is supported rotatably by the first
shaft 24 and the float arm 22 is rotatably supported nearly
centrally by the pivot shaft 24. Accordingly, the float arm 22
pivots up and down around the pivot shaft 21 while following
rise and fall of the float 3.

The sub-arm 23 is rotatably supported nearly centrally by
the pivot shaft 21. The sub-arm 23 is constituted by two plates
opposed to each other in parallel and the second shaft 25,
which is parallel to the pivot shaft 21, is mounted bridgewise
on left end portions of the two plates. A second spring bearing
member 29 is supported rotatably by the second shaft 25 and
the coil spring 26 is disposed in a compressed state between
the first and second spring bearing members 28, 29.

The liquid discharge valve 6 is made up of a third shaft 31
supported by the float arm 22, a liquid discharge valve arm 32
mounted on the third shaft 31, and a liquid discharge valve
body 33 secured to the liquid discharge valve arm 32 to
establish and block communication between the interior of
the closed vessel 2 and the liquid discharge port 17. The third
shaft 31 is mounted bridgewise on the float arm 22 in parallel
with the pivot shaft 21 and is positioned between the pivot
shaft 21 and the second shaft 25. An upper end of the liquid
discharge valve arm 32 is attached to the third shaft 31. A
window 34 is formed in the sub-arm 23 so as not to obstruct
the movement of the third shaft 31. The liquid discharge valve
arm 32 is constituted by two plates and a valve body mounting
shaft 35, which is parallel to the pivot shaft 21, is mounted
bridgewise on lower ends of the two plates and a spherical
center of the liquid discharge valve body 33 for opening and
closing a liquid discharge valve port 36 is rotatably supported
on the valve body mounting shaft 35. The liquid discharge
valve port 36 is formed in a liquid discharge valve seat 37
which is fitted in the liquid discharge port 17 at an inner end
of the closed vessel 2.

A leftward projecting abutting portion 38 is provided in the
liquid discharge valve arm 32 and a bolt-like adjusting mem-
ber 39 is threadedly engaged with the abutting portion 38.
When the liquid discharge valve body 33 closes the liquid
discharge valve port 36, the float arm 22 comes into abutment
against the abutting portion 38 of the liquid discharge valve
arm 32 through the adjusting member 39, so that the liquid
discharge valve body 33 can be pushed against the liquid
discharge valve port 36 through both adjusting member 39
and liquid discharge valve arm 32. By adjusting the amount of
threaded engagement of the adjusting member 39 into the
abutting portion 38 the float arm 22 can push the liquid
discharge valve body 33 against the liquid discharge valve
port 36 positively through both adjusting member 39 and
liquid discharge valve arm 32 when the liquid discharge valve
body 33 closes the liquid discharge valve port 36. Upon
abutment of the float arm 22 against the adjusting member 39,
the counterclockwise rotation of the float arm 22 is inhibited
and therefore the adjusting member 39 acts as a lower-limit
stopper for the float arm 22.

A stopper shaft 40 is mounted bridgewise on the bracket 27
at a right lower position with respect to the pivot shaft 21 and
it is supported within the closed vessel 2 by the bracket 27. In
the float arm 22 is formed a window 41 through which the
stopper shaft 40 extends and the right end of the window 41
comes into abutment against the stopper shaft 40. As a result,
the range of clockwise rotation of the float arm 22 with
floating of the float 3 is restricted and hence the stopper shaft
40 acts as an upper-limit stopper for the float arm 22. In the
sub-arm 23 is formed a window 42 through which the stopper
shaft 40 extends, and by abutment of the right end of the
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window 42 against the stopper shaft 40, the range of clock-
wise rotation of the sub-arm 23 with descent of the float 3 is
restricted and therefore the stopper 40 acts as a lower-limit
stopper for the sub-arm 23. A connecting shaft 43 for con-
necting the two constituent plates of the float arm 22 is
mounted bridgewise on the right end of the float arm 22.

A transfer shaft mounting shaft 45 is mounted bridgewise
on the sub-arm 23 at a right upper position with respect to the
stopper shaft 40 and a lower end of a power transfer shaft 46
is connected rotatably to the transfer shaft mounting shaft 45.
Anupper end of the power transfer shaft 46 is connected to the
change-over valve 4. The change-over valve 4 is made up of
an exhaust valve body 47 whose lower end is connected to the
power transfer shaft 46, an intake/exhaust case 48 which
receives therein the exhaust valve body 47 except a lower
portion of the valve body 47, and an intake valve body 53. An
operating rod 49 of a small diameter is integrally formed at an
upper end of the exhaust valve body 47. The intake/exhaust
case 48 is secured with screws (not shown) to the lid 8 of the
closed vessel 2 and an intake valve port 50 of the working
fluid inlet port 11 is formed in the intake/exhaust case 48.
Below the intake valve port 50 and sideways there is formed
an exhaust valve port 51 of the working fluid discharge port
13. The exhaust valve port 51 is opened and closed with a
shoulder portion 52 of the exhaust valve body 47. A spherical
intake valve body 53 for opening and closing the intake valve
port 50 is disposed on the working fluid inlet port 11 side of
the intake valve port 50. The intake valve 53 is operated for
opening by an operating rod 49 of the exhaust valve body 47.
When the exhaust valve port 51 is closed with the shoulder
portion 52 of the exhaust valve body 47, the counterclockwise
rotation of the sub-arm 23 is inhibited and thus the shoulder
portion 52 of the exhaust valve body 47 acts as an upper-limit
stopper for the sub-arm 23. The exhaust valve body 47 is
swivel-stopped by a deflecting plate 55 which is integrally
secured to the lid 8 of the closed vessel 2 with a screw 54.

An inlet-side check valve port 56 is formed in the closed
vessel 2 side end of the liquid inlet port 16 and an inlet-side
check valve body 57 for opening the inlet-side check valve
port 56 inwards of the closed vessel 2 is secured to the 1id 8 of
the closed vessel. A discharge-side check valve port 58 is
formed in the liquid discharge port 17 side end of the liquid
discharge valve seat 37 and a discharge-side check valve body
59 for opening the discharge-side check valve port 58 toward
the liquid discharge port 17 is secured to the liquid discharge
valve seat 37.

Next, in connection with operation of the liquid pressure-
feed device 1 of this embodiment, a series of operations
performed in case of using steam as the working fluid will be
described in order. As to external piping of the liquid pres-
sure-feed device 1, the working fluid inlet port 11 is con-
nected to a high-pressure steam source, the working fluid
discharge port 13 is connected to a liquid generation source
side, the liquid inlet port 16 is connected to aliquid generation
source, and the liquid discharge port 17 is connected to a
liquid pressure-feed destination.

When the liquid level in the closed vessel 2 is low, the float
3 is positioned on the bottom and the third shaft 31 and the
transfer shaft mounting shaft 45 assume respective lower
positions. Consequently, the liquid discharge valve arm 32
and the power transfer shaft 46 are displaced to respective
lower positions. At this time, the liquid discharge valve body
33 closes the liquid discharge valve port 36, the intake valve
body 53 closes the intake valve port 50, and the exhaust valve
body 47 opens the exhaust valve port 51. Further, the inlet-
side check valve body 57 opens the inlet-side check valve port
56 and the discharge-side check valve body 59 closes the
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discharge-side check valve port 58. When the liquid present
on the liquid generation source side flows down from the
liquid inlet port 16 into the closed vessel 2 and stays there and
the float 3 rises with a rise in liquid level within the closed
vessel 2, the float arm 22 turns clockwise around the pivot
shaft 21 and the third shaft 31 moves upward and so does the
liquid discharge valve arm 32. With this upward movement of
the liquid discharge valve arm 32, the liquid discharge valve
body 33 moves upward while rotating and opens the liquid
discharge valve port 36.

On the other hand, on the snap mechanism 5 side, when the
float arm 22 turns clockwise around the pivot shaft 21, the first
shaft 24 as a connection with the coil spring 26 moves upward
and approaches an extension line joining the pivot shaft 21
and the second shaft 25, so that the coil spring 26 is com-
pressed and deformed. When the float 3 further rises and the
first shaft 24 moves to a higher level than the extension line
joining the pivot shaft 21 and the second shaft 25, the coil
spring 26 recovers from deformation rapidly, so that the sub-
arm 23 turns counterclockwise and the transfer shaft mount-
ing shaft 45 performs snap-movement upward. As aresult, the
exhaust valve body 47 moves upward through the power
transfer shaft 46 connected to the transfer shaft mounting
shaft 45 and closes the exhaust valve port 51, causing the
intake valve body 53 to move upward in the course of the
upward movement of the exhaust valve body 47 to open the
intake valve port 50.

When the intake valve port 51 is closed and the intake valve
port 50 is opened, high-pressure steam is introduced from the
working fluid inlet port 11 into the closed vessel 2, with
consequent rise of the internal pressure of the closed vessel 2.
As a result, the inlet-side check valve body 57 closes the
inlet-side check valve port 56 and the discharge-side check
valve body 59 opens the discharge-side check valve port 58,
whereby the liquid accumulated within the closed vessel 2 is
fed under pressure to the liquid pressure-feed destination
from the liquid discharge port 17.

When the liquid level in the closed vessel 2 drops and the
float 3 descends as a result of the pressure-feed of liquid, the
float arm 22 turns counterclockwise around the pivot shaft 21
and the third shaft 31 moves downward and so does the liquid
discharge valve arm 32. With this downward movement of the
liquid discharge valve arm 32, the liquid discharge valve body
33 moves downward while rotating and closes the liquid
discharge valve port 36.

On the other hand, on the snap mechanism 5 side, when the
float arm 22 pivots counterclockwise around the pivot shaft
21, the first shaft 24 as a connection with the coil spring 26
moves downward and approaches the extension line joining
the pivot shaft 21 and the second shaft 25, so that the coil
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spring 26 is compressed and deformed. As the float 3 further
descends and the first shaft 24 moves lower than the extension
line joining the pivot shaft 21 and the second shaft 25, the coil
spring 26 recovers from deformation rapidly, so that the sub-
arm 23 turns clockwise and the transfer shaft mounting shaft
45 performs snap-movement downward. As a result, the
exhaust valve body 47 moves downward through the power
transfer shaft 46 connected to the transfer shaft mounting
shaft 45 to open the exhaust valve port 51. Further, in the
course of the downward movement of the exhaust valve body
47 the intake valve body 53 moves downward and closes the
intake valve port 50.

When the exhaust valve port 51 is opened and the intake
valve port 50 is closed, the high-pressure steam present within
the closed vessel 2 is discharged from the working fluid
discharge port 13 to the liquid generation source side and the
internal pressure of the closed vessel 2 drops. As a result, the
inlet-side check valve body 57 opens the inlet-side check
valve port 56 and the discharge-side check valve body 59
closes the discharge-side check valve port 58. Consequently,
liquid again flows down into the closed vessel 2 and stays
there.

What is claimed is:

1. A liquid pressure-feed device comprising;

a closed vessel, the closed vessel having a working fluid
inlet port, a working fluid discharge port, a liquid inlet
port and a liquid discharge port;

a float, a change-over valve and a snap mechanism pro-
vided within the closed vessel;

wherein the snap mechanism comprises;

a pivot shaft supported within the closed vessel,
afloat arm and a sub-arm both adapted to rotate about the
pivot shaft,
a first shaft supported by the float arm,
a second shaft supported by the sub-arm, and;
a spring mounted between the first and second shafts;
wherein the float is connected to the float arm;

wherein the change-over valve is connected to the sub-arm
through a power transfer shaft; and

wherein a stopper shaft is supported within the closed
vessel, there being formed in the float arm a first window
through which the stopper shaft extends such that the
stopper shaft and the first window cooperate to restrict a
rotational range of the float arm with floating of the float,
and there being formed in the sub-arm a second window
through which the stopper shaft extends such that the
stopper shaft and the second window cooperate to
restrict a rotational range of the sub-arm with descent of
the float.



